Abstract: Omphalocele is often associated with the presence of other congenital anomalies. Isolated minor omphaloceles are known to have a favorable prognosis. Case reports have demonstrated nonclassical associations occurring in minor omphaloceles. Intestinal atresia is seldom described as being associated with minor omphaloceles. Special attention should be paid to intestinal exploration in small omphaloceles to avoid complications. Here we report a new association of a minor omphalocele, type IV ileal atresia and congenital ostomy.
Introduction
Omphalocele is a congenital midline abdominal wall defect that results in herniation of intraabdominal contents covered by a lining of peritoneum and amnion. Its incidence is 1 per 5000 live births. Major omphalocele have 50% to 70% of other major congenital anomalies such as Beckwith-Wiedemann syndrome, pentalogy of Cantrell, and vertebral, anal, cardiac, trachea, esophagus, renal, and limb anomalies. Isolated minor omphaloceles are known to have a favorable prognosis. Some case reports have demonstrated nonclassical associations occurring in minor omphaloceles [1] - [5] . Intestinal atresia is seldom described as being associated with minor omphaloceles. Here we report a new case of a minor omphalocele with association of very rare anomalies.
Case Report
A 26-year-old multiparous woman was admitted to our delivery room at 35 weeks of gestation. She had no pre-natal sonography (US) and follow-up. A premature girl was delivered weighing 2120 gr. The Apgar scores were 9 and 10 at 1 and 5 minutes, respectively. Findings during her neonatal physical examination were consistent with a minor omphalocele (22 mm diameter) and a mature intestinal stoma opening like an ostomy on the right side of the sac (Figure 1 ). There were no other gross congenital anomalies and she had no abdominal distention. In NICU, bilious intestinal discharge was observed from the stoma. Hemogram and biochemistry was normal. Abdominal ultrasonography and echocardiography were normal.
Operation was performed following a search for other associated malformations. Radiopaque material was given from stoma and C-arm flouroscopy showed that it fills the intestines. Laparotomy revealed ileal loops in the sac and an end ileostomy located on the right side of minor omphalocele. Two cm distal to this end ileostomy, there were severe adhesions between the intestines and the sac. Adhesiolysis could not be performed. There wasn't any adhesion in the abdominal cavity. Unused ileum and colon were detected. Distal unused ileum was opened and controlled. Two type I atretic segments of ileum (type IV ileal atresia) located 11 and 14 cm distal to the adhesions were observed (Figure 2 ). This required a resection of the ileum including ostomy, adhesions and type IV atresia and anastomosis together with the primary closure of the abdominal wall defect. Postoperative course was uneventful. 
Discussion
Omphalocele consists of a herniation of the intraabdominal viscera through an open umbilical ring, which fails to close during embryogenesis. During week 6 of gestation, the midgut undergoes a physiologic herniation through the umbilicus at which time counterclockwise rotation around the superior mesenteric artery and intestinal elongation occurs. By 10 to 12 weeks, the midgut undergoes reduction into the abdominal cavity where it assumes normal anatomical position. Omphalocele represents a disturbance in this process, although the exact mechanism by which this occurs is not known.
Diagnosis of omphalocele can be established during the prenatal period through ultrasound examination in the majority of cases. Omphalocele is often associated with the presence of other major congenital anomalies. These associated anomalies imply a potential identical, etiologic process as they are often midline defects. If the omphalocele is isolated, the prognosis depends mainly on the size of the hernia. Isolated minor omphaloceles are known to have a favorable prognosis [1] - [5] .
Intestinal atresia is described seldom as being associated with minor omphalocele, especially type IV atresia is very rare. Salomon [5] reported an ileal atresia in a case report and Wakhlu [6] reported only one ileal atresia in a serie of 45 cases with minor omphaloceles. Type IV ileal atresia (two type I atresia) was a part of our case. Animal experiments and clinical scenarios have clearly described the etiopathogenesis of intestinal atresias. Intrauterine mesenteric vascular accidents due to volvulus, intussusception, internal hernia, and constriction of the mesentery in a tight gastroschisis or omphalocele defect have been observed. However, type I atresia differs from other intestinal atresia. Type I intestinal atresia results from incomplete embryonic recanalization of intestines [7] . In fetuses with congenital intestinal atresia, the proximal bowel typically appears as distended loops with peristaltic movement. Perforation of ileum is more frequent because its wall is less compliant in comparison with jejunum [7] .
In our case, the narrow ring of the minor omphaloceles might cause a closed-loop intestinal obstruction. That could be another cause of intestinal perforation and formation of a congenital mature stoma on the sac. This stoma worked as an end ileostomy in the fetal and postnatal period. In NICU, bilious intestinal discharge was observed from the stoma.
The minor omphaloceles are more than just simple "hernias of the cord" and are associated with their own distinct variety of anomalies when compared to larger omphaloceles. The current approaches used to screen for associated anomalies may miss the intestinal anomalies present within minor omphaloceles. The pediatrician and pediatric surgeon must then be cognizant of the potential for undetected intestinal anomalies to be present at the time of surgical correction [1] - [5] . Special attention should be paid to intestinal exploration, looking for an associated gastrointestinal abnormality, even if the abdominal wall defect is small. Through this careful exploration, serious complications can be avoided.
No report has been described in the literature of association between minor omphaloceles, type IV ileal atresia and congenital ostomy. Our case highlights the occurrence of this very rare combination of congenital malformation.
